Introduction
Neuronal plasticity, central sensitization, and increased COX-2 form the basis for postoperative pain. Therefore, multimodal analgesia has been recently adopted. This method suggests the combination of two or more agents or techniques so that side effects are minimized, while still benefitting from the analgesic effect of each agent or technique [1] . Patients who undergo planned thyroid surgery complain of moderate or severe postoperative pain [2] . Opioids are usually preferred in the treatment of pain after thyroid surgery; however side effects like respiratory depression, sedation, constipation, urinary retention, and pruritus restrict the use of these drugs [3] . Concerns about side effects result in the use of inadequate opioid doses, causing patient dissatisfaction due to the failure to relieve pain [4] . Adding nonsteroidal anti-inflammatory drugs (NSAIDs) to opioid drugs for multimodal analgesia is an option in this situation, but in some cases from the literature, they increased the risk of postoperative bleeding [5] . Superficial cervical plexus block is another option for pain management after thyroid surgery [5] . However, it has some disadvantages including being an invasive and difficult method [6] . Local anesthetics have long been used in postoperative pain treatment and for reducing opioid dose requirements. Many studies report success in pain relief after abdominal and inguinal surgeries in which local anesthetic was infiltrated at the incision site [6, 7, 8] . However, the use of local anesthetics for this purpose in neck surgery has not been well studied [3] . Although various local anesthetics are used at incisional sites for postoperative pain treatment, long-acting local anesthetics are more frequently preferred for this purpose [9, 10] .
In the present study, we aimed to compare analgesic effect and patient satisfaction in the postoperative period of thyroid surgery of patients for whom wound infiltration with levobupivacaine was performed before the incision with those who had levobupivacaine wound infiltration at the end of surgery.
Material and Method
This prospective randomized trial was performed after obtaining approval from the local ethics committee. Sixty ASA I-II patients scheduled for thyroid surgery were included in the study. The patients with a history of long-term analgesic drug use or use during the prior 24 hours, severe cardiac, respiratory, or neurologic disease, renal, or liver dysfunction, anticoagulant drug use, or hematologic disorder and those who chose not to participate were excluded from the study. For pain assessment, a 10 cm Visual Analogue Scale (VAS), in which no pain was represented with 0 and unbearable pain was represented with 10, was introduced to all participants. After obtaining informed consent from all patients, patients were randomly allocated into two groups (Group 1 and 2) by the closed envelope method. All patients were premedicated with intravenous 0.03 mg. Wound infiltration with 10 ml 0.25% levobupivacaine was performed before the incision in Group 1 (preincisional group) and at the end of surgery in Group 2 (postincisional group). All patients received 1 gr IV paracetamol 15 minutes before the end of surgery. Inhalational anesthetic was stopped after closure of the incision and decurarization was performed with intravenous 0.015 mg.kg-1 atropine and 0.03 mg.kg-1 neostigmine when first muscle effort was noticed after cessation of the gas. All patients were extubated after ensuring enough muscle strength and the ability to follow all commands. Total anesthesia time (starting from induction to extubation) and surgical time (the time starting from incision to closure of the skin) were also noted for each patient. All patients were followed for 24 hours with regard to pain and side effects. The VAS score was recorded at the 15th minute and at the 1st, 4th, 8th, 12th, and 24th hours. Tramadol (0.5 mg .kg-1) was administered if the VAS score was ≥4. The minute of the first analgesic requirement was recorded and 24-hour analgesic consumption was recorded for each patient during the 0-4, 4-12, and 12-24 hour time intervals. Side effects of nausea, vomiting, dizziness, headache, sleepiness, mouth dryness, sweating, respiratory depression, itching, rash and hypotension were all recorded with level of severity as mild, moderate, or severe. Patient satisfaction was also evaluated with a 10-point scale at the end of the 24 hours.
Statistical Analysis
Statistical analysis of the data obtained in the study was made using SPSS for Windows 15.0 (SPSS Inc, Chicago, IL, USA) software. Conformity of the data to normal distribution was examined with the Kolmogorov-Smirnov test. Intergroup comparisons of the data obtained from the measure¬ments were made using the Student's t-test and Mann Whitney U-test. In the comparison of numerical data, the Chi-square test and the Fisher Exact test were used. Data were stated as mean±standard deviation (SD), number (n), percentage (%), and median (minimum-maximum). A value of p<0.05 was accepted as statistically significant.
Results
This study was performed in the operating rooms of Kars State Hospital in Turkey between 01.07.2015-01.04.2016. Ninetyeight elective thyroid surgeries were performed during this period. 24 of those were not included in the study due to exclusion criteria and 14 patients chose not to participate. Consequently, data from a total of 60 patients was collected in the present study.
There was no statitically significant difference between groups (p>0.05) considering gender distribution, age, weight, anesthesia and surgery times, and anesthesia risk classification ( Table  1) .
The VAS scores at the 15th minute and at hour 1 and hour 4 were significantly lower in the preincisional levobupivacaine infiltration group (p=0.036, p=0.019, p=0.038, respectively). On the other hand, there was no statistically significant difference between the groups considering VAS scores at hours 8, 12, or 24 (Table 2) . Even though the VAS scores of the postincisional levobupivacaine infiltration group were significantly higher than the preincisional infiltration group in the first 4 hours, the analgesia level in this period was also sufficient (mean VAS score <4) in the postincisional group, as it was in the preincisional group (Table 2) .
Total intraoperative fentanyl consumption was significantly lower in the preincisional infiltration group (p=0.042) ( Table 3 ). The first analgesia requirement time was significantly longer in the preincisional infiltration group, as well (p=0.032). Higher opioid consumption was observed in the postincisional group in the postoperative period (p=0.019) ( Table 3) . The number of patients who required analgesia in the postoperative period both within the first 4 hours and within the 4-12 hour range was significantly higher in the postincisonal infiltration group (p=0.036, p=0.049). None of the patients in either group required a second dose of opioid after the first injection. The total number of patients requiring analgesia was significantly lower in the preincisional infiltration group (n=4 [13.3%], n=9 [30%] for Groups 1 and 2, respectively; p=0.027) ( Table 3) . No complications or side effects due to local anesthetic infiltration in either group were observed during the 24-hour follow up. Patient satisfaction was significantly higher in Group 1, the preincisional local anesthetic infiltration group, based on median satisfaction scores based on a 10-point scale (Table 4) .
Discussion
Postoperative pain following thyroid surgery is a somatic type that substantially originates from the skin incision [8] . Hence, local anesthetic infiltration theoretically could largely solve the problem. The most striking advantage of local anesthetic infiltration for postoperative pain management is that it is a fast and safe method [6] . Indeed, thyroid surgery can totally be executed under local anesthesia [11] . Many studies have evaluated the effects of various agents, such as lidocaine, ropivacine, and bupivacaine in different types of surgery. One of these studies compared preincisional levobupivacaine and ropivacaine in laparoscopic cholecystectomy procedures and reported that levobupivacaine was superior for postoperative pain management [12] . Local anesthetics act by stabilizing the neuronal membrane and preventing depolarization of the membrane. Levobupivacaine maintains this effect for 5-16 hours, so its use is favoured for long-term postoperative analgesia. High potency, good tissue penetration, and analgesia effect without motor block at a low concentration are additional reasons for preferring this agent [9] . Superficial cervical plexus block is another option for pain management after thyroid surgery [5] . Dostbil et al. studied superfi- cial cervical plexus block in thyroid surgery and concluded that it was superior to wound infiltration with local anesthetic in terms of analgesia [13] . However, the block is a more invasive method and has a difficult application technique [6] . Effective pain relief and reduced analgesic consumption were obtained after thyroid and parathyroid surgery in a study that prepared for wound infiltration with 0.5% bupivacaine [10] . Based on this information, in the present study we preferred the local anesthetic infiltration method and levobupivacaine for postoperative pain management. In almost all of the studies that have investigated the effects of wound infiltration or intraperitoneal application of local anesthetics, more successful postoperative pain management and less analgesic consumption have been observed [6, 8] . On the other hand, in a newly-reported double-blind placebo-controlled study, the authors concluded that surgical site analgesia at the end of thyroid surgery is not associated with any significant analgesic benefit [14] . However, ropivacaine was the preferred agent for that study and all of the patients received local anesthetic at the end of surgery, unlike our study, which also investigated preincisional anesthetic infiltration. Both preincisional and postincisional levobupivacaine infiltration provided good analgesia in our study; however, preincisional application was more advantageous in this regard. It is reported that by preventing nociceptive stimulations from reaching the central nervous system, preincisional application of local anesthetic represses hyperexitation which is responsible for severe postoperative pain [15] . This explains the superiority of preincisional levobupivacaine application over postincisional infiltration in this trial. Bagul et al. also studied preincisional infiltration of local anesthetic following thyroid surgery and reported superior postoperative pain management in the study group compared to a no infiltration group, with no effect on bruising or wound cosmesis [16] . This study was undertaken because of the lack of infiltration anesthesia studies in neck surgeries. We aimed to compare the effects of levobupivacaine infiltration anesthesia administered at different times. Lower VAS scores in the early postoperative period, less analgesic consumption in both the intraoperative and postoperative periods, postponement of first analgesic requirement, and higher patient satisfaction were obtained in the preincisional infiltration group. However, while the difference in VAS scores and analgesic consumption of the two groups were statistically significant, they are not very different numerically. Hence, it is questionable whether these results are clinically significant. Additional studies with more patients are needed clarify this point. In addition to these results, no side effects due to the application or to the drug itself were observed in either the preincisional or postincisional wound infiltration groups. As the result, local anesthetic infiltration is a safe, practical method of pain management following thyroid surgery. Levobupivacaine is a proper agent for this purpose because of its safe use and prolonged action time. Infiltrating levobupivacaine before performing the incision provides even better results. There is a need for studies with a larger number of subjects and control groups.
